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ABSTRACT 
CulturedMacrobrachium rosenbergii (Scampi; 30-40 g) in headless shell-on 
form was stored in ice (Prawn:ice=l:2) in a plywood box insulated with 2 em 
thick expanded polystyrene and subjected to detailed examination of quality 
by chemical, microbiological and organoleptic evaluation at regular intervals 
to assess the storage life. The prime quality life of prawns in ice was found to 
be 8 days followed by a phase of lowered quality, but still acceptable till the 
end of 13 days. 
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INTRODUCTION 
In India, the prawn aquaculture 
industry has been dominated by Penaeid 
prawns. The culture ofnon-Penaeid prawn 
like Macrobrachim rosenbergii (Scampi) is 
now catching up in the country. Scampi 
may become one of the major prawn 
varieties for export in future. With the 
growth of aquaculture and the export 
demand of this prawn, the need for post 
harvest technology will be felt. Icing is 
done as a temporary measure until the 
prawn is processed or frozen. Icing for longer 
period becomes essential when storage of 
raw material in bulk is necessary to 
overcome shortages. 
Lot of work on different aspects of icing 
of prawns has been carried out by different 
workers (Surendran et al., 1985; Reilly et 
al., 1986; Chandrasekaran et al., 1987; 
Dangla, 1987; Nishimoto et al., 1987; Zuberi 
et al., 1987, Tsai et al., 1987; Mathen and 
Thomas, 1988). But work on ice storage of 
M.rosenbergii has been scanty. Angel et al. 
(1981) assessed the shelf life of cultured 
scampi in Israel. Nip and May (1988) 
studied the fine structure of myofilament 
during ice storage in scampi on development 
of mushiness and textural changes. But 
there is no report on ice storage 
characteristics of scampi from tropical 
waters. Hence this study was taken up 
with scampi available from culture ponds 
near Calcutta. 
MATERIALS AND METHODS 
The experiment was carried out in 
September-October, 1982. Prawns (30-40g) 
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were obtained from a private farm at 
N aihati, about 40 krn from Calcutta. The 
live specimens brought to the laboratory 
were beheaded (headless weight 20-30g), 
washed in tap water, dipped in 10 ppm 
Chlorine water for 2 minutes and 
immediately iced. They were iced using 
crushed block ice (1:2) in a plywood box (30 
crn3) lined on all sides with 2 ern thick 
expanded polystyrene covered with thick 
(200 gauge) polythene sheets. The ice was 
renewed every 24 hr. Prawn muscle was 
subjected to detailed examination of quality 
by chemical, microbiological and 
organoleptic evaluation before storage in 
ice and every alternate day during iced 
storage to assess the storage life. 
Moisture, total nitrogen (TN), non-
protein nitrogen (NPN) and ash content of 
muscle were determined according to the 
AOAC methods (1975), alpha-amino 
nitrogen by the method of Pope and Stevens 
(1939) and total volatile nitrogen (TVN) by 
the micro diffusion method of Conway 
(1947). A 2:1, Water: Prawn homogenate 
was used for measuring pH of the muscle 
using a pH meter. Fat was determined by 
Soxhlet method using Petroliurn ether (B P 
40-60°C). Total aerobic plate count (TPC) 
was determined using tryptone glucose beef 
extract agar (TGA) medium. The plates 
were incubated at room temperature (30 ± 
2°C) for 48 hr. and the counts taken. 
Physical and olfactory changes in raw 
prawns were also followed. Organoleptic 
quality was determined by a trained taste 
panel consisting of 5 persons. Prawns 
cooked in 2% N aCl brine for 15 min. were 
served to the panel for assessing the sensory 
quality on a 9 point hedonic scale, 9 being 
extermely good, 1 being extremely poor and 
5 being neither good nor bad (boderline of 
acceptability), taking into consideration the 
changes in odour, flavour and texture. 
RESULTS AND DISCUSSION 
The proximate composition of muscle 
1s as follows. Moisture 78.84%, Protein 
18.43%, fat 1.23% and ash 1.45% (average 
of 5 replicates). 
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Fig 1. Changes in moisture. content of ice stored headless prawns 
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Fig.1 shows the changes in moisture 
content of prawns during ice storage. There 
was a gradual increase in moisture content 
throughout the storage period. During 15 
days of ice storage, a total increase of6.69% 
of moisture was recorded. Govindan (1962) 
also observed an increase in moisture 
content ranging between 10-14% in different 
forms of ice stored prawns. The steep rise 
in moisture content recorded during first 4 
days of ice storage compares well with the 
fmdings ofGovindan (1962). 
Fig. 2 and 3 show the changes in total 
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Fig 2. Changes in total volatile nitrogen in ice stored prawni 
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Fig 3. Changes in non-protein nitrogen values in ice-stored headless prawns. 
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Fig 4. Changes in alpha-amino-nitrogen values in ice stored headless Prawns. 
volatile nitrogen (TVN) and non-protein-
nitrogen (NPN) respectively. While TVN 
values gradually increased with storage 
time, NPN values showed a decreasing 
trend. In the case of alpha-amino-nitrogen 
(Fig.4) no definite trend was observed. If 
we follow the spoilage reactions in prawn 
:muscle, it is expected that TVN, NPN and 
alpha-amino nitrogen values will gradually 
.increase as the spoilage advances. But in 
our study although TVN did show an 
increasing trend, the NPN values 
decreased, while alpha-amino nitrogen 
showed no particular trend. This can be 
attributed to leaching of nitrogenous 
compounds by ice melt water. Leaching of 
solid materials by ice melt water has been 
earlier reported by Govindan (1962). He 
observed that about 15% of the solids were 
lost during the first 2 days of storage and a 
gradual loss upto 30% occurred in about 14 
days. Decreasing trend in NPN values and 
increasing trend in TVN values were 
observed by N ayar et al.) (1962) and 
Govindan (1962). Hence it is inferred that 
leaching of nitrogenous compounds by ice 
melt water makes these parameters 
ineffective in measuring the spoilage during 
ice storage. 
Fig. 5 represents the changes in log 
bacterial count per g. of prawn muscle. 
There was an initial decrease in bacterial 
count upto the 4th day, after which a 
continuous rise upto 15th day was noticed. 
This initial decrease may be due to the fact 
that mesophiles present in fresh prawns do 
not survive for long at low temperatures. 
However, after a lag period, the 
psychrophiles present initially, could be 
expected to multiply. Velankar et al., 1962 
N ayar et al.) (1962), Pillai et al.) (1964) and 
Surendran et al.) (1985) have reported 
similar findings. 
In the case of pH (Fig.6) there was a 
gradual increase with storage time. 
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Fig 5. Changes in log bacterial counts in ice stored headless Prawns. 
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Fig 6. Changes in pH values of ice stored headless Prawns. 
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Fig 7. Organoleptic scores in appearance of headless Prawn in ice 
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Fig 8. Organoleptic scores of raw Prawn: 
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Fig 9. Organoleptic scores of cooked Prawns. 
However, the total increase during the 
storage time was about one unit. Thus 
changes in pH along with bacterial count 
can give definite indication of the extent of 
spoilage in prawns under ice storage. 
Iyenger et al.} (1962) also observed that pH 
of the meet together with its bacterial count 
could be an useful index of spoilage in ice 
stored shrimp. 
Fig. 7 and 8 show the organoleptic 
scores of raw muscle, while fig. 9 depicts 
scores for cooked meat. A score of 5 was 
taken as limit of acceptability. Organoleptic 
evaluation shows that prime quality life of 
prawns in ice was 8 days, followed by a 
phase oflowered quality, but still acceptable 
till the end of 13 days. This finding was 
also supported by chemical and 
bacteriological observations. Prawns 
retained their characteristic dark blue 
colour upto 8th day, after which quite a 
good percentage of them lost the 
characteristic colour and developed a light 
yellow discoloration. Prawns which did not 
develop discolouration were in good 
acceptable form upto the 13th day, although 
there was decrease in the attributes like 
odour and flavour. No case of melanosis 
was observed. Further study is needed to 
find out the cause of this discolouration. 
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